ally, this is similar to the alignment of 2 sequences to each other and uses scores for matching and mismatching residues and gap opening and extension penalties. Using a profile, also allows the use of sequence weighting (e.g. Thompson et al., 1994) and position specific gap penalties.
The MIAH package consists of 2 parts, the client and the server. The server software is written in Java 1.14 with some native functions written in C to minimize the time taken for the large calculations necessary for the alignment calculation. The client software is written entirely in Java 1.02. The client software consists of 3 Java applets; the MIAH applet, and the Tree and Structure Viewer applets.
Sequence entry (FASTA format, Pearson and Lipman, 1988) is via the MIAH applet where alignment parameters such as gap opening and extension penalties may be set. There is a choice of four sequence weighting schemes for the construction of the profile; no weights; tree weights (Thompson et al., 1994) which correct for unequal spread of taxa across the underlying phylogenetic tree of the sequences; identity weights which give most weight to sequences in the alignment which are similar to the test sequence and combination weights (O'Brien et al., 1998) which are a combination of the last two. Combination weights were previously shown to work best for alignment of rRNA sequences. For convenience, the large reference alignment has been subdivided into its 4 kingdoms: Animalia, Fungi, Plantae and Protoctista and therefore a choice of 5 profiles (4 kingdoms or all together) is presented for the calculation of the alignment. The sequence is returned in a second window with gaps inserted relative to the large alignment. These gaps specify an alignment between the sequence and the reference collection.
The newly aligned sequence may be approximately placed in one of four existing phylogenetic trees; one for each of the 4 eukaryotic kingdoms. Trees are calculated for the reference alignment in advance by the neighbour-joining method of Saitou and Nei (1987) with Kimura's two parameter distance correction (Kimura, 1980) using the DNADIST and NEIGHBOR programs of the PHYLIP package (Felsenstein, 1993) . The position of the new sequence is estimated using a least squares procedure based on the distance be- tween the sequence and each sequence in the reference alignment. Users are not permitted to place the newly aligned sequence into a tree where the distances between the species in the tree and the new sequence are too great. Each of the phylogenetic trees may also be viewed independently of the newly aligned sequence and the tree data may be saved in the Newick tree format. As the tree is quite large, a number of tools are provided to manipulate the graphical representation and to view the tree in subtree mode. From the Tree Viewer, sequences may be selected and retrieved. These sequences may also be viewed in the Structure Viewer and some inferences about the relative position of secondary structure elements may be drawn for the newly aligned sequence. In the Structure Viewer, the position of stems and pseudoknots for the retrieved sequences are displayed using matching blocks of colour. Information about the start and end points of specific structural elements can be gained by mouse actions. Features are provided for manipulating the appearance of the graphical display by changing the colour scheme or the sequence order. The selected sequences can also be output in an alignment viewer in a choice of output formats. The resulting alignment may also be mailed to the user as a text file for use in other programs. Figure 1. 
